Abstract: Disability is not a 'health problem'; however some people with disabilities do have increased health needs, and all people with disabilities have the same right to access health services as others. The number of people living with disabilities is increasing, due partly to increasing numbers of people living with the consequences of chronic communicable and noncommunicable diseases. Based on recommendations of the World Report on Disability, which provides the parameters for research, this paper sets out a research agenda calling for a considerable research programme on social, civil, and economic impacts of living with disability, arising from whatever cause, including communicable and non-communicable diseases; significant global health policy revisions; identification of constraints and facilitators in access to healthcare for people with disabilities; development of a robust evidence base for implementing the new guidelines on community-based rehabilitation; innovations in addressing human resource challenges faced by disability and rehabilitation service-providers; development of enabling technologies that focus on individuals' aspirations and social gain; preparedness for responding to the needs of people with disabilities in disaster situations; and the application of disability metrics to strengthen health systems.
Introduction
There is an urgent need to improve the collection, analysis, synthesis and dissemination of data on disability in a way that is both accurate and comparable across different settings, countries and populations [1] .
In the early 2000s, the World Health Organisation (WHO) reconceptualised disability-moving away from the individualised deficit 'medical model' and embracing the idea of disability as an interaction of personal and societal factors [2] , where its most salient features are activity limitations and participation restrictions, rather than unalterable diagnostic categories or bodily impairments (Figure 1 ). This conceptualisation provided support for the impetus for people with disabilities to enhance their own activity and their participation in society; encouraging emancipatory initiatives and contributing to the idea that disability is a human rights issue. While disability is not a 'health problem', some people with disabilities do have increased health needs associated with their disability, and all people with disabilities have the same right to access health services as everyone else [3] . The number of people living with disabilities is likely to increase, due in part to a greater number of people living with the consequences of chronic communicable and non-communicable diseases. If we are to seriously address the health rights and needs of people with disabilities, what are the critical research challenges that need to be addressed in the next decade? We recognise that disability and health is a very broad topic; ranging across illness, disease and rehabilitation to wellbeing, positive living and empowerment. While we have an interest in highlighting here some service-related aspects of health, we also note that research on health has to be much broader than this.
Previously, research questions have been generated by expert opinion exercises that included persons with disabilities and their representative organizations [4, 5] . We recognise that the health needs of persons with disabilities represent only one component of their diverse service entitlements. However, this research agenda provides a conceptual framework, not only to address the very legitimate right to health of persons with disabilities [6] , but also offers an opportunity to leverage greater research attention for aspects of community based rehabilitation which are complementary to health, such as assistive technology and natural disaster management. The research agenda outlined here has been presented to and incorporates various stakeholders including persons with disabilities, their representative organisations and various government ministries responsible for rights of persons with disabilities at forums such as AfriNead (African Network for Evidence to Action on Disability) [7] and the dissemination workshops of Project EquitAble across South Africa, Malawi, Namibia, and Sudan [8] .
The United Nations Convention on the Rights of Persons with Disabilities (UNCRPD) [3] has been the most widely and rapidly ratified United Nations Convention, entering into international law in 2008. The response from the health sector has also been impressive: WHO, International Labour Organization (ILO), United Nations Educational, Scientific, and Cultural Organization (UNESCO), and International Disability and Development Consortium (IDDC) collaborated on Guidelines for Community Based Rehabilitation [9] , seeking to bring principles of common practice to this widely used philosophy; but also, importantly, recognising the cross-sectoral inter-dependency of such programmes ( Figure 2 ). In so doing, these Guidelines are one of the clearest expositions of the Bamako Call to Action on Research for Health for a much broader perspective on research for health [10] . In 2011, WHO and the World Bank published the first ever World Report on Disability, estimating that 15% of the world's population-over 1 billion peopleexperience some type of disability; with 80% of these people living in low-income countries [11] . The report is a sobering 'state of the knowledge', identifying some of the major challenges that must be addressed (Table 1) . Disability is also the focus for the United Nations Children's Fund (UNICEF) 2013 State of the World's Children Report [12] . All of these policy initiatives recognise the lack of and need for a greatly enhanced evidence-base. During the last decade, there has been a radical revision in the conceptualisation of disability, a crescendo of international policy initiatives and reports, and an increasing number of people living with disability. All of this calls for an ambitious research agenda, addressing the interface between disability and health, for the decade ahead. We generate a list of research topics, in line with the nine umbrella recommendations made in the World Report on Disability, which could enable fulfilling the potential for the above initiatives to improve the health and lives of perhaps the world's largest marginalised group. Empirically-derived research priorities-especially those incorporating the participation of marginalised groups [4, 5] -constitute a critical contribution to research agenda setting in this area. However they should not be seen as the 'last word'. There is also a place for conceptually derived agenda, especially if they can complement the recent World Report on Disability, which other research agenda setting pre-dates. Our contribution is therefore offered as complimentary and hopefully encouraging of further interest, debate and research in this critical area, which requires different perspectives and ideas to maintain its vibrant nature.
Public Health
Public health has traditionally focused on the prevention of mortality, morbidity, and disability [13] and eschewed the challenge of helping people with disabilities to live full lives [14] . Medical technologies and public health interventions have beckoned what Oeffinger et al.
[15] describe as-an epidemic of survival; escaping death through living with disability. This may have been truer in richer countries, but is becoming increasingly the case in poorer countries too. Enable access to all mainstream systems and services Invest in programmes and services for people with disabilities Adopt a national disability strategy and plan of action Involve people with disabilities Improve human resource capacity Provide adequate funding and improve affordability Increase public awareness and understanding about disability Improve the availability and quality of data on disability Strengthen and support research on disability A vast majority of the leading 20 health conditions associated with disability are non-communicable diseases [11] . For instance, disabilities arising from diabetes complications can lead to productivity loss and life-long care [16, 17] . Also, the increased availability of antiretroviral drugs (ARVs) to treat HIV/AIDS will make it a lifespan condition; with many people living with HIV, including children, developing different types of impairments and functional limitations [18] , as well as participation restrictions [19, 20] . Thus, a considerable research programme on social, civil and economic impacts of living with disability arising out of both communicable and non-communicable diseases is now needed.
Health Policy
Policies need to specifically promote the human rights of people with disabilities-this obligation is founded on international human rights standards. The UNCRPD [3] established a legally-binding human rights and moral context for action on health as a human right for persons with disabilities. The UNCRPD stipulates that 'States Parties undertake: To take into account the protection and promotion of the human rights of persons with disabilities in all policies and programmes' (art. 4) [3] . As the UNCRPD is about rights of citizenship, empowerment and wellbeing, we would see it all as relevant to our broad conceptualisation of health; while noting that particular Articles refer to health service provision, such as Articles on 'Respect for privacy' (art. 22), 'Health' (art. 25), and 'Habilitation and rehabilitation' (art. 26). Although the UN-CRPD is now enshrined in international law-requiring both national policies and international aid policies to align with it-its provisions do not magically appear in such documents. Such policies have proved quite resistant to the inclusion of previous UN Conventions aimed at addressing marginalisation [21, 22] . However, health policies explicitly built on equity, that take steps to address specific exclusionary practices, will prioritise vulnerable and marginalised groups [23, 24] , while those that simply embrace 'all people', or 'all citizens', may implicitly privilege 'some' over others. A programme of research and policy revision is needed that can help to translate high-level declarations into specific policy commitments in national policy level documents [25, 26] . Research must address not just what form of words is needed but also how persons with disabilities can advocate for and influence the policy revision process both in health and Poverty Reduction Strategy Papers, which set the broader national policy context in which health initiatives must work [27].
Access to Healthcare
While there has been considerable recognition in healthcare of the importance of equity, this has not been the case for accessibility; yet health services cannot hope to be equitable if they are not equally accessible. Persons with disabilities are among those who have the greatest difficulties accessing services; both the constraints and facilitators require a health systems approach that can trace and strengthen 'pathways to care' and the related services that support this [28, 29] , such as transport and education. Due to the broad range of health care needs and their difficulties accessing health services, research agenda documenting the experiences of persons with chronic diseases and disabilities would serve as a good probe of the effectiveness of health systems [6] .
Community-Based Rehabilitation
The Community-Based Rehabilitation: CBR Guidelines [9] come after decades of the application of CBR in a myriad of fashions, through varied mechanisms and in hugely differing contexts. In consequence, we have very little idea of what works well, where it works, how or why [30] . With the Guidelines already being implemented through quite different interpretations, we urgently need to establish a programme of implementation that oversees and allows for organisational, country and contextual differences, but also facilitates comparable data collection, through the establishment of a range of 'common goods' concerned with CBR training, support, monitoring, evaluation and research. The establishment of a Global Programme of Research on Disability and Inclusive Development would be an effective mechanism to achieve this.
Human Resources for Health

WHO's Maximizing Positive Synergies Collaborative
Group [31] noted a global deficit of trained health workers of over 4 million, but failed to acknowledge or address the significant human resources for health (HRH) crisis especially in the provision of services for people with disabilities [32] . It is now widely accepted that promoting and protecting health requires the effective interaction of various public service sectors, such as health, social welfare and education. The CBR Guidelines also require a skill mix not available in any existing profession, indicating the need to develop a new alternative cadre that could embrace this skill mix and support existing professions, but through a much shorter and more focused training. Indeed the World Report on Disability [11] notes that-developing standards in training for different types and levels of rehabilitation personnel can assist in addressing resource gaps (p. 266), particularly in impoverished countries, where there is a proportionally high number of persons with disabilities. Research on health system strengthening and the necessary human resources to achieve it, should therefore reflect an intersectoral ethos. Until now, much of the research on the effectiveness of alternative cadres has focused on technical specialists. Future research needs to focus on generalists, who have the potential to braid together inter-sectoral aspects of health and therefore make a very important human resources contribution to overall health system strengthening, thus enhancing the accessibility of services.
Enabling Technologies
Technologies from wheel chairs to prosthetic limbs have accelerated in complexity and sophistication in recent years, but sometimes technical advances have exceeded the personal gains of their users, and failed to overcome participation restrictions [33] . Stigma, including self-stigma, remains a problem that prevents people achieving their full potential. However, around 90% of people in low-income countries who need assistive/enabling technologies are unable to acquire these technologies [11] . Access to even simple technologies can have dramatic effects and has been shown to be predictive of enjoyment of human rights and increased capabilities, even in very poor settings [34] . A great deal more research on appropriate and affordable enabling technologies is now needed, along with how technological advances can support personally meaningful gains.
Disability and Disaster Response
Handicap International [35] has sought to make responses to disasters much more inclusive of persons with disabilities. They conceptualise the relationship between some of the key elements being expressed as: Disaster Risk = Hazard × Vulnerability / Capacity. The Humanitarian response sector is increasingly recognising the need for evidence-based practice, a need being addressed, at least in part, by Evidence Aid [36]. Table 2 . Census questions on disability endorsed by the Washington Group.
Introductory Phrase
The next questions ask about difficulties you may have doing certain activities because of a HEALTH PROBLEM 
Public Health
Identifying public health approaches that enhance participation of persons with disabilities in their economic, civic, social and political life.
Health Policy
Revising existing policies and development of new policies that address the human rights of people with disabilities, and including people with disabilities in these processes.
Healthcare Access Identifying the constraints and facilitators for access to health care, and incorporating these into a systems-strengthening approach.
Community Based Rehabilitation Developing a global programme on disability and inclusive development that will facilitate the collection of comparable data and provide 'common goods' for CBR training, support, monitoring, evaluation and research.
Human Resources for Health Development of a new cadre for community based rehabilitation, with a broad skill mix and an ethos of evidence-based practice, whose practice can contribute to a developing evidence base.
Enabling Technologies Developing contextually appropriate and affordable enabling technologies that can facilitate personally meaningful gains for their users.
Disability and Disaster Response Establish and evaluate systems and personal coping responses to disaster situations for people with disabilities, chronic illness and the elderly.
Disability Metrics
Develop and apply standardised disability metrics that can be used to strengthen over-all health systems.
While this is a high profile area, very little research has addressed just how persons with disabilities can cope with and survive disaster situations, which of course includes many elderly people and people with chronic illnesses. Many government agencies are failing to adequately plan for, as well as include, persons with disabilities in disaster management processes; this creates significant inequities in access to immediate responses, as well as long-term recovery resources, for those people who have disabilities prior to the occurrence of the disaster as well as those who acquire a disability as a result of the disaster [37] .
Disability Metrics Strengthening Health Systems
The discussion paper of the World Conference on Social Determinants of Health [38] states that-to monitor health inequities and social determinants, data must be separated, analysed, and compared-or-disaggregated according to the main factors known to be associated with health inequities; these social-stratifiers include disability. The old adage-what gets measured, gets done-indicates the importance of establishing easy to use and widely adopted measures of disability. The approach to disability measurement taken by Washington Group (Table 2) has also been incorporated into the UN Principles and Recommendations for Population and Housing Censuses [39] . In fact, the health service experiences of persons with disabilities could be an excellent probe of the degree of equitable access to health services, because if persons with disabilities are receiving appropriate and timely care and support, then it is likely that so too are other people [6] . Table 3 summarises the themes that require an upscaling of research if we are to address the healthrelated needs, rights and aspirations of the estimated one billion people who have a disability. Many of the types of problems faced by people with disabilities are similar across different settings, but their extent differs massively; often being life-threatening and usually life-diminishing in the context of extreme poverty. Thus, we have set out the above research agenda that calls for a considerable research programme on social, civil, and economic impacts of living with disability arising out of the full range of causes of disability, including communicable and non-communicable diseases; significant global health policy revisions; inquiry of constraints and facilitators in access to healthcare for people with disabilities; development of a robust evidence-base for implementing the new guidelines on community-based rehabilitation; innovations in addressing the human resource challenges faced by disability and rehabilitation service-providers; the development of enabling technologies that focus on individuals' aspirations and social gain; preparedness for responding to the needs of persons with disabilities in disaster situations; and the application of disability metrics to strengthen health systems. There is an urgent need to establish robust and generic indicators and metrics for disability, to address stigma and promote the participation of persons with disabilities, for the benefit of all.
Conclusions
We need research that focuses not just on what to do, but also on how to do it; the organisational and systems factors that mediate such interventions, and the varied contextual factors that moderate outcomes. Community responses to disability should embrace an 'inclusive development ethos' where improved services and opportunities for some, go in tandem with the same aspirations for all. A collaborative global network of Centres of Excellence in Disability and Health, funded by pursuing competitive calls for proposals, such as those of the Australian Government National Health and Medical Research Council [40] and the Economic and Social Research Council (ESRC) [41] , is needed to generate a representative, comparable and robust evidence-base over the next decade; one in which people with disabilities are also among the researchers.
